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$[0]$ , [MMT] $)$ . 2 $\rceil\backslash$
$S$ $(\mathrm{D}\mathrm{i}\mathrm{v}\mathrm{i}\mathrm{s}\mathrm{o}\mathrm{r})D$ $S-D$
.
112 $S$ $Y= \sum_{i1}^{r}=aiYi$
$(S, Y)$ , -Painleve (Okamoto-Painle
v\’e pair) .




(ii) $i(1\leq i\leq r)$ , $Y\cdot Y_{i}=\deg Y|Y_{i}=0$ .
(iii) $D:=Y_{r\text{ }d}= \sum_{i=1}^{r}Y_{i}$ $Y$ . $S-D$
$\mathrm{C}^{2}$ Zariski .
(iv) (iii) $\mathrm{C}^{2}$ , $F=s-\mathrm{C}^{2}$
.
Remark 11 (i) 2- $\omega$ $S-D$
(ii) $K_{S}$ $S$ . (i) $K_{S}=[-Y]-K_{S}=[Y]$
. , $[Y]$ $Y$ .
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(iii) (iv) $\mathrm{Y}$ $D=Y_{r\mathrm{e}d}$
.
(iv) Painlev\’e
-Painlev\’e $(S, \mathrm{Y})$ $S-\mathrm{Y}$ . $($
[O], [ $\mathrm{S}\mathrm{T}|$ [MMT] $)$ .





11 $(S, Y)$ -Painlev\’e .
(i) $S$ .
(ii) $Y= \sum_{i=1}^{r}7rb_{ii}Y$ configuration ,
$|\backslash [\mathrm{K}\mathrm{o}\mathrm{d}1]$ -
$|\backslash$ – .













Remark 12 [S-T1] $F=S-\mathrm{C}^{2}$ .
-Painleve $(S, Y)$ $\mathrm{C}^{2}$ if $Y$ is not of type $\tilde{E}8$ . (Cf. [ST],
[MMT] $)$ . -Painlev\’e $(S, Y)$ $S$ $\mathrm{P}^{2}$ 9 blow-up
.
1.1 $P_{I}$ Painlev\’e .




$t\in B_{I}=\mathrm{C}$ , Hirzebruch $\Sigma(t):=\Sigma_{(0)}^{(2)}=\mathrm{F}_{2}$ $\Sigma(t)$
$D_{0}(t)=\{y_{0}=^{\mathrm{o}\}}\cup\{y_{2}=0\}$ $D_{0}’(t)=\{x_{2}=0\}\cup\{x_{3}=0\}$ .
$\Sigma(t)\text{ }\ovalbox{\tt\small REJECT}-K\Sigma(t)$ $2D_{0}(t)+4D_{0}’(\theta)\in|-K_{\Sigma(t)}|$
. ( 2 ). $a_{0}(t)=\{(x_{\mathrm{s}?J},3)=(0,0)\}$ blow-up .
2.
$D_{1}(t)$ $(z_{1}, W_{1})$ $(Z_{1}, w_{1})$ $D_{1}(t)$
$D_{1}(t)=\{z_{1}=0\}\cup\{w_{1}=0\}$ $Z_{1}=W_{1}^{-1}$ .
$(z_{1}, W_{1})=(_{X_{3},x_{3}}-\perp_{y3})$ ,




$a_{1}(t)=\{(Z_{1}, w1)=(0,0)\}$ blow-up $D_{2}(t)$
$D_{2}(t)$ $(z_{2}, W_{2}),$ $(Z_{2}, w_{2})$ $D_{2}(t)=\{z_{2}=0\}\cup\{w_{2}=0\}$
$Z_{2}=W_{2}^{-}1$ . . .
$(z_{2}, W_{2})=(x_{3}y_{\mathrm{s}}^{-}1,12x^{-}y_{3})3$
’









$(z_{i}, W_{i}),$ $(Z_{i}, w_{i})$ $D_{i}(t)=\{z_{i}=0\}\cup\{w_{i}=0\}Z_{i}=W_{i}^{-}1$ ,
. $D_{i}(t),$ $(i=4,5,6,7)$ blow-up
blow-up $a_{i}(t)$ . $([\mathrm{O}].)$








$D=$ Y . $(x_{1}, y_{1})$ $(x,y)$ $U=\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{C}\mathrm{c}[x, y]$
. $(U;(x,y))\subset S-D$ . . $D_{8}$ $(u,v)$
$D_{8}$ . $U’=\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}[u,v]\cong \mathrm{C}^{2}$
34
$D_{8}\cap U’=\{u=0\}$ . 8 blow-up
$(U;(x, y))$ $(U’;(u, v))$ .
$u=xy- \frac{1}{4}Xy^{-6}-\frac{t}{2}x^{4}y15-812-2+\frac{1}{2}x^{2}y^{-1}$ , (1)
$v=-x^{-2}y$ . (2)
$(u,v)$ 2






$dx$ A $dy=(uv^{6}+ \frac{1}{2}v^{5}+\frac{t}{2}v^{4}+\frac{1}{4})^{-4}du$ A $dv$ .
7 $C=\{uv^{6}+(1/2)v^{5}+(t/2)v^{4}+(1/4)=0\}$ $D_{0}’(t)$
– . $C=D_{0}’(t)$ 2 dx0\wedge dy
4 . $\overline{E}_{8}$ -Painleve $(S, Y)$
$\text{ },S-Yed$ 2 $(U;(x_{1}, y1))\cong \mathrm{C}^{2}$
$(U’;(u, v))-c\cong \mathrm{c}^{2}-C$ .
12 $\overline{D}_{7}$
Fo $=\mathrm{P}^{1}\cross \mathrm{P}^{1}$ $-K_{\mathrm{F}_{\text{ }}}=2s_{0}+2f$ blow-up
$\overline{D}_{7}$ -Painlev\’e .
$-K_{S}$












(X, $H$ ) $X$ $H$
. (X, $H$) [Kaw]
.
$\Omega_{X}^{1}(\log H)$ $H$ 1
. .
$\Theta_{X}(-\log H):=\underline{\mathrm{H}_{\mathrm{o}\mathrm{m}}}(\Omega^{1}X(\log H), O\mathrm{x})$ .
36






1. $\pi$ : $\mathcal{X}arrow B$ $\mathcal{X}$ $B$
$\mathcal{X}$ maximal rank .
2. $\mathcal{H}=\sum_{i=1}^{r}\mathcal{H}_{\rangle}$ $\mathcal{X}$ $\mathcal{H}_{i}$ $B$ smooth . (
$\pi$ $\mathcal{H}_{\rangle}$ smooth .
3. $0\in S$ $\mathcal{X}_{0}=\pi^{-1}(0),$ $\mathcal{H}\cap \mathcal{X}_{0}$ ,
$(\mathcal{X}_{0}, \mathcal{H}_{0})\simeq(X, H)$ .
(X, $H$) , -Spencer
$p$ : $T_{0}(B)-arrow H^{1}(X, \Theta x(-\log H))$ .
$X$ .







$H^{2}(X, \Theta_{X}(-\log H))=\{0\}$ ,
$(B, 0)$ -Spencer
$T_{0}(B)$ $H^{1}(X, \Theta_{X}(-\log H))$ .
.
21 $(X, H=\Sigma_{i}^{\iota}=1H_{i})$ .
.
$0-arrow\Omega_{X}^{1}-arrow\Omega_{X}^{1}(\log H)arrow\oplus_{i=1}^{l}\mathcal{O}_{H}P.R.i-arrow 0$ (3)
$0arrow\Theta_{X}(-\log H)arrow\Theta_{X}arrow\oplus_{i=1}^{\iota}N_{H_{i}/}xarrow 0$ (4)








$H^{1}(S, \mathrm{C})arrow H^{1}(S-D, \mathrm{c})-arrow H^{02}(\overline{D}, \mathrm{C})-arrow H(S, \mathrm{C})arrow\cdots$ . (5)
$\tilde{D}=$ ’=1 $D_{i}$ $D$ .
22 Gysin
$H^{02}(\tilde{D}, \mathrm{C})-\prec H(S, \mathrm{C})$ .
,
2.1 -Painlev\’e $(S, Y)$ , .
1. $H^{1}$ $(S - D, \mathrm{C})=0$ .
2. $H^{01}(S, \Omega_{s(\mathrm{l}}\mathrm{o}\mathrm{g}D))=0$ .
3. $H^{2}(S, \Theta S(-\log D))=0$ .
4 $\cdot$ $H^{2}(S, \Theta s)=0$ .
Proof. $S$ , $H^{1}(S, \mathrm{C})=0$ .
(5) 22 1 .
$H^{0}(S, \Omega^{1}s(\log D))(arrow H1(s-D, \mathrm{c})$ ,
2 .
$H^{2}(s, \Theta_{S}(-\log D))^{}\simeq H^{0}(S, \Omega_{s}1(\log D)\otimes KS)$
$K_{S}=O_{S}(-Y)$
$H^{0}(s, \Omega_{S(\mathrm{l}\mathrm{g})}1\mathrm{o}D\otimes K_{S})\mathrm{c}arrow H0(S, \zeta 21(S\mathrm{o}\mathrm{l}\mathrm{g}D)\mathrm{I}=\{0\}$ ,
3 . 4
$-arrow H^{2}(S, \Theta S(-\log D))arrow H^{2}(S, \Theta s)-arrow H2(D, ND:/s)-arrow 0$ .
dini $D=-\lfloor$ $H^{2}(D, N_{D_{i}}/s)=0$ , 3
4 .
38
21 -Painlev\’e \dagger ‘ $(S, Y)$ , $\dim H^{0}(s, -Ks)=1$
$S-D=S-Yr\text{ }d$ .
$H^{0}(S-D, \mathcal{O}a\iota_{g})\simeq \mathrm{C}$ , -Painlev\’e non-elliptic
type .
$\dim H^{0}(s, -Ks)=1$ $Y$ $-K_{S}$ –
$=\mathrm{D}$ . $\dim H^{0}(s, -KS)\geq 2$ $h:S-arrow \mathrm{P}^{\perp}$
$h^{-1}(\infty)=Y$ .
22non-elliptic type -Painlev\’e $(S, Y)$
.
1. $H^{0}(s-D, \Theta^{a\iota_{g}}s_{-D})\simeq 0$ . $\Theta_{S-}^{alg}D$
2. $D=Y_{r\text{ }d}$ $H$ $H^{0}(S, \Theta s(H))=$
$0$ .
3. $D=Y_{red}$ $H$ $H^{0}(s, \Theta s(-logD)(H))=$
$0$ .
23 -Painlev\’e $(S, Y)$ .
$c_{2}(S)=$ topological Euler characteristic $=12$ , (6)
$b_{2}(S)=\mathrm{r}\mathrm{a}\mathrm{n}\mathrm{k}H^{2}(s,$ $\mathrm{z}\mathrm{I}=10$ , (7)
$\dim H^{1}(S, \Theta_{S})=10$ , (8)
$\dim H^{1}(s, \Theta s(-\log D)=10-r$ (9)





$(S, Y)$ -Painlev\’e $D=Y_{r\text{ }d}$ .
$\mathcal{O}_{S}$ OS-D
. .
$H^{0}(S, \Theta S(-\log D))$ $arrow H^{0}(S-D, \Theta_{S}(-\log D))$ . $arrow H_{D}^{1}(\Theta_{S(}-\log D))arrow$
$H^{1}(S, \Theta s(-\log D))$ $\prec^{\mu}H^{1}(S-D, \Theta_{S}(-\log D))$
$(S, Y)$ non-elliptic tyPe $\rfloor_{-}^{\wedge}$




$H3(S, \Theta s(-\log D))\downarrow$
$arrow^{\mu}$
$H^{1}(S-D, \Theta_{S}(-\log\downarrow D))$





31 non-elliptic type -Painlev\’e $(S, Y)$
$H_{D}^{1}(\Theta_{S}(-\log D))=\mathrm{C}$ . (10)
$H_{D}^{1}(\Theta s(-\log D))$
$\mu$
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